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(54) COOLANT COMPOSITION (VARIANTS) 

(57) Abstract 

FIELD: refrigeration industry. SUBSTANCE: 
described is coolant composition comprising 
coolant and surfactant Surfactant is 
isobutane derivative with halogen-containing 
organic substituents of general formula: 

Hal C tC<R > CR > CO 
In 2 m 

Hal = F , CI , Br , J, H , R 



q = o*2;i* s i*e;p = 043; 



or methane tricarboxylic acid nonaester of 
unsymmetrical structure of general formula: 



provided that at least R' is other than 



defined above, or derivative of halogenated 
ethers of fluoroleflns and alcohols of 
general formula: 

R C< H Hal > OR , where In R r CC H_ Hal >M, 
1 Z-n k Id Za-p p 

Mhere in R = CCH > H, CCCM > H .Hal = F,CI, 
2 1 3k 3-k 

n = 2;m a 1+3; P = 1+2; I = 1+4; k = Z 

or mixture of said compounds in effective 
amount Coolant includes at least one 
compound selected from group consisting of 
dichlorodifl uoromethane, 
1,1,1 ,2-tetrafluoroethane, 
monochlorodifl uoromethane, 
dichloromonofl uoromethane, 
1 -chlorine- 1 , 1 -difluoroethane, 
1,1-difluoroethane, 1,1,1,2- 
tetrafluorochloroethane, pentafluoroethane, 
trifluoromethane, octafluorocyclobutane, 
octafluoropropane, propane, isobutane, or 
mixture thereof. EFFECT: lower power 
consumption or refrigerating plant, higher 
wear resistance of piston pair of 
refrigerating plant and greater efficiency 
of compressor operation. 25 cl, 31 ex, 4 tbl 
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(54) KOMn03ML4kW XTIAflArEHTA (BAPMAHTbl) 

(57) 

npeflno)KeHa KDMno&iLiMfl xjiaflarema, 
cofleprcainafl x/iaflareHT m 

noBepxHocTHO-aKTMBHbiK areHT. B KanecTBe 
noBepxHocTHO-aKTM BHoro areHTa KOMno3HLinfl 
coflepKUT npon3BOAHoe M3o6yTaHa c 
ra/ioreHCX>flep>Kau4MMH opraHMMecKMwin 
3aMecTMTen«MM o6u\eft cjxjpMynbi Hal C 
[C(Ri) n(R2)m( oR 3 ) p ] 2 CF (Ri)i(OR3) q , r«e Hal 
= F, CI, Br, I, H; R<| = - 0CH 2 (CF 2 CF 2 ) k H, 
-OC k H 2k+ i; *2 = -OCH2(CF 2 CF2)kH, 
-OC k H 2k+1> . 0 (CH 2 ) n C k F 2k+1 ; R 3 = 
-CH 2 (CF 2 CF 2 ) k H, 

-C k H 2k +i, -(CH 2 ) n CkF 2k +i; n = 0 - 3; m = 0 

- 3; I = 0 - 2; q = 0 - 2; k = 1 - 8, p = 0 

- 3, mjim HOHaacfcwp MeTaHTpnicap6oHOBCM 
KiicnoTbi HecMMMeTpuwHOM cipyKTypbi o6mefi 
4x>pMynbi: Hal C [C (R'iR^R^HC 

(R'iR^R's)]^ (R^R'sR's)] , rfle Hal = F, CI, 
Br, I, H; R^ = R' 2 = R' 3 -OC n H 2n+1 , 
-OCH 2(CF 2 CF 2 ) n H, -OtCH^CnF^, n = 1 - 



8, npn ycnoBMM, mto xota 6bi oflMH R' 
OTJiwHaeTCH ot ocranbHbix, Linn npow3BOflHoe 
ranoMAnpoBaHHbix scJwpoB <fcToponec}>MHOB w 
cnnpTOB ofcwpft cfx>pMynbi: RfCfH^nHaljJOR", 
r fl e R f = (C m H 2rTvp Hal p )H, rfle R" = (CH^H, 
C(CH 3 ) k H3_k; Hal = F, CI; n = 2; m = 1 - 3; 
p = 1 - 2m; I = 1 - 4; k = 2, nnn CMecb 3tmx 

COeflMHeHMM B 3Cjxt3eKTHBHOM KOJIMHeCTBe. B 

KanecTBe xnaflareHTa KOMno3nqMH coflep>KMT no 
MeHbUieii Mepe oaho coeflMHeHMe, Bbi6paHHoe H3 
rpynnw, BKnK>Ha»oinefi fluxnopflnc^TopMeTaH, 
1,1,1 ,2-TeTpac|3Top3TaH, 

MOHOXJ10pflMCt)TOpMeTaH, 
flMXJ10pMOHO(j)TOpMeTaH, lOOlOp 
-1 , 1 -AMCfrTOpSTaH, 1 , 1 -flMCf)TOp3TaH, 

1,1,1 ,2-TeTpa4>Topx/iop3TaH, neHTa^TopaTaH, 
TpM4)TopMeTaH, oiaac}5Topi^Micno6yTaH, 
otaa<t>TopnponaH, nponaH, H3o6yTaH hjih mx 
CMecb. TexHMHecKMM pe3ynbTaT - ywieHbiueHMe 
3HepronoTpe6neHMH xoJioflMnbHoro arperaia, 
noBbiujeHne H3HococtoCikoctm nopwHeBofi napbi 
xojioflnnbHoro arperaia m noBbtiueHne 
s^xfjeKTMBHOCTM b pa6oTe Kowinpeccopa. 4cm 
20 3.n. cfwibi, 4 Ta6n. 
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M3o6peTeHM© othocmtch k cociaBy 
xnaflareHTa, npeAHa3HaMeHHoro An* 
npMMeHeHna b xonoAwnbHOM o6opyflOBaHnn 
(6biTOBbie m ToproBbie xonoAHnbHHKM, 
pe4>pvi>KepaTopbi h KOHflnunoHepbi 

TpaHcnopTHbix cpefldB, npoMbimneHHoe 
xonoflMXibHoe ooopyAO&aHMe h T.n.) 

KoH<t>epeHi4H5i OOH no OKpyjKaiomeii cpefle b 
Pno-Ae->KaHefipo b mkjhb 1992 r. Bbwennna 
mo6a^bHoe noienneHne iok Han6onee onacHbiw 

MCTOHHMK BKOnorVWeCKOTO B03fleMCTBMfl. 

rioaTOMy qahom M3 BajKHewiunx npo6neM 
coxpaHeHMfl aKonorviM 3eMnn flBnaeTca 
yMeHbiiieHMe noTpeoneHMfl 3Heprvin (noBbiiueHiie 
KUJX) pa3fiMMHbiMH arperaiaMM m MaiiiMHaMM m, 
COOTB eTCTBe h ho , yMeHbweHMe BpeflHbK 
Bbi6pocoB ot npoflyKTOB cropaHMfl ABuraTeneM, 
TennoBboc aneKrpocTaHLiMM m tj^. 

B CBH3M C 3TWM CTOHT 3aAaHa yMeHbLUeHHfl 

noTpe6neHM« 3Heprnn xonoAwnbHbiMM 
arperaiaMM KaK ywe HaxoAfli^MMMCfl b 
SKcnnyaTai^MM, TaK h cepHWHO BbinycKaeMbiMu h 
pa3pa5aTb!BaeMbiMii. 

Bonbiua* MacTb xonoAHnbHoii tbxhmkii 
(6brroBbie xonomnnbHMKM, ToproBoe 
xonoAwnbHoe o6opyAOBaHne, npoMbiwneHHbifi 
xonoA n T.n.) Hanp*MyK> CB*3aHa c 
noTpe6neHneM ajienposHepruM. 

flpyra* MacTb xonoAMnbHofi tbxhukm 
(pecfcpHwepaTopw m KOHAULjHOHepw 

TpaHCnopTHbDC CD6ACTB) MOttBT nOTpo6/lflTb 

3HeprnK> HenocpeACTBeHHO ot ABuraieneM 
BHyTpeHHero cropaHUH, pa6oTa KOTopbix cBflsaHa 
c Bbi6pocoM seinecTB, BnMfltomwx Ha rnooa/ibHoe 
noTermeHne u, b nepByio onepeAb, - C0 2 . 

XonoAMnbHW^ arperaT coflep>KMT Kowinpeccop 
c nopiuHeBOM napoii, tab nponcxoflMT 
KOMnpeccMfl napoB xnaAareHra. 

YMeHbiuMTb noTpe6neHne 3Heprnn 
xonoAMnbHWM arperaTOM mo>kho pa3HbiMM 
nyTAMM, Hanpuviep nyTeiu noBbiweHMa 
3<}x}xeKTMBHOCTM paSoTbi KOMnpeccopa. 

H3BecTHa KOMno3Mi4Mfi xnaflareHTa (naTeHT 
EnB N 784090, C 09 K 5/04), npeAnoweHHaa a^h 
3aM6Hbi He5e3onacHoro b otholubhum 030Ha 
xnaflareHTa R-12 (CF2CI2 

flucjDTopAnxn opM eTaH) , coAepwama* cooctbghho 
xnaflareHT R-134a (CH 2 FCF 3 
LI.I^-TeTpacJjTopsTaH), a TaioKe 

nonMBajieHTHbift cnwpT, HanpuMep 

3TMJieHrnnKonb, CMa3Ky (na6pnKaHT), HanpuMep 
Tonyoji, ki noBepxHocTHO-aKTMBHbifi areHT - 
4x>c4)opopraHkiHecKMii 34>np, BbinycKaeMbifi noA 

TOBapHbIM 3H3KOM "NIKKOL". 

OAHaKO BHHHHHe 3TOfi* K0Mn03ML4MM 

xjiaAareHTa Ha noTpe6neHne 3Heprnn 
xoriQAMnbHbiM arperaTOM aBTopaMM 
n3o6peTeHMfl no naTenry EnB N 784090 He 

OTMBMeHO. 

Hawobnee 6jim3koii no TexHimecKofi 
cyu^HocTH k npeAnaraeMOM HBnaeTca B3*Ta* 
Ha mm 3a npoTOTun M3BecTHaa KOMno3HL\u* 
xnaAarem-a (naieHT US N 5792383, 252-068), 
KOTopaa coAep>KHT xnaflareHT b bmao 
ranoMAnpoBaHHoro yr/ieBOflopofla, cMa3Ky, 
HanpuMep HacfcTeHOBoe nnn anKnn5eH3oPtHoe 
Macno, m noBepxHOCTHO-aKTMBHbiw areHT, 
HanpuMep <J>TopopraHimecKviii 3<pnp (F-430, 
431). 

3ia KOMno3HL4M« ooecneMMBaeT yMeHbiueHMe 
noBepxHOCTHoro HaTsweHna Me)KAy Mac/iOM m 
xnaflareHTOM, hto oonernaeT B03BpaT Macna b 
KOMnpeccop. 

TaKMM o6pa30M, 304)eKTMBHOCTb paobTbi 
xonoAM/ibHMKa b 3TOM cxiyMae AOCTMraeTcn 3a 
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CH6T yAsmeHMfl c noBepxHocTM 
TennoooMeHHwcoB KOMnpeccopHoro Mac/ia, 
yHOCHMoro M3 KOMnpeccopa c noTOKOM 
L(vipKynvipyiou;ero b arperaTe xnaflareHTa h 
oca^AaHDinerocfl Ha Tennoo6MeHHbix 
noBepxHOCTHX (wcnapMTenfl, KOHAeHcaTopa). 

OAHaKO BJlMRHMe 3TOH KOMn03M14MM 

xnaAareHTa na noTpe6nenne 3HeprviM 
xonoAnnbHWM arperaTOM He M3BecTHO. 

OcHOBHaa TexHMMecKafl 3aAaqa, Ha peiueHue 
KOTopoM HanpaBneHO HacTOfli^ee M3o6peTeHne, 
3aioiK)HaeTCfl b co3AaHHM KOMno3HUHM 
xnaAareHTa, no3Bon«raiiieM yMeHbLUHTb 
3HepronoTpe6neHwe xo/ioAM/ibHbiM arperaTOM 3a 
cneT o6ecneHeHHfl MOAM(})MKai4MM BHyTpeHHen 

nOBepXHOCTM KOHCTpyKHMOHHblX MaTepwaJiOB 

KOMnpeccopa nyTeM o6pa30BaHHfl 
BbicoKOMoneKynnpHbtx 4>TopopraHMHecKnx 
nneHOK, oco6eHHO Ha yMacncax nosepxHOCTM, 

OTHMMaiOLL^XCfl SJieJCTpOHHOM HeOAHODOAHOCTWO, 

HanpuMep, b 30Hax necpeKruoti KpucTann wa ecKOvi 
CTpyKTypbl, KOHL^eHTpaTODOB HanpfwceHMM w T.n. 

flpyrafl 3aAaMa coctoht b pacujupeHMH 
apceHana KOMno3MLfMM xnaAareHTa, npuroAHbix 
Ana ncnonb30BaHM« b OKcn/iyaTMpyeMOM 
xonoAnnbHoft TexHMKe 6e3 KOHCTpyKqvioHHbix 

M3MeHeHUfi. 

OCHOBHbIM TeXHMHeCKMM pe3ynbTaTOM 

npMMeHeHMH npeAnaraeMOM KOMno3Mi4HM 
AB/ineTCH yMeHbiueHne 3HepronoTpe6neHnn 
xonoAnnbHoro arperaTa. 

flpyrviM pe3ynbTaT0M ABnfleTCfl noBbiweHne 
M3HococTofiKocTM nopiuHeBOM napw 
xonoAHnbHoro arperaTa m noBbimeHne 
3c}x|)eKTMBHOCTM paooTbJ KOMnpeccopa. 

fln« peiueHHfl nocTaBneHHbix 3aAan 
npeAJioxceHa KOMno3ML4M5i xnaAareHTa, 
BKHK>MaK)LL^aa coocTBeHHO x/iaAareHT m 
noBepxHocTHO-aKTMBHbiM areHT, KOTOpafl 
cornacHO M3o6peTeHMK> b KaMecTBe 
noBepxHOCTHO-aKTMBHoro arem-a c©Aep)KMT no 
MeHbUjeM Mepe oaho npon3BOflHoe M3o6yTaHa c 
raxioreHcoAep)KaLLiMMH opraHMHecKviMH 
3aMecTviTensiMM o6u\e\A cjKjpMynbi 

Hal C [C (Ri) n )(R2)m(OR3)pk CF{Rfa (OR 3 ) q , 

rAe Ha! = F, CI, Br, I, H, 

R 1 = -OCH2(CF2CF2)kH, -OCkH2K+1. 

R 2 = -OCH2(CF2CF2) k H, -OC k H 2k+1 , 

-°( CH ^C k F 2k+1 , 

R3 - -CH2(CF2CF2)kH ( -C k H 2k +i, 
<CH 2>nC k F2k*l. 

n = 0-3;m = 0-3;p = 0-3;l = 0- 
2; q = 0 - 2; k = 1 - 8, 

MHM H0Ha3<t)Mp MBTaHTpHKapOOHOBOM 
KMCflOTbl HeCHMMeTpMMHOM CTpyKTypbl o6l^eM 

4»pMyjibi: 

HaiqCfRSR^R'a)] 
[C(R , 1 R , 2 R'3)][C(R , 1 R' 2 R' 3) j i 

rAe Hal = F, CI, Br, I, H, ' 

R'i. R*2. R*3 «B/iflK)TC« paAMKanaMM, 
Bw6paHHbiMH M3 rpynnw, BKntonaiou^evi 

-OCnH 2 n + 1. -OCH2(CF 2 CF 2 )nH, 
<>(CH 2) n C n F2n + i, 

n = 1-8, npw ycnoBMM, mto xota 6bi oamh R' 

OTHMMaeTCJI OT OCTa/lbHblX, 

MHM npOM3BOAHOe ra/IOMAHpOBaHHblX 34>MDOB 

c})Toponecf)MHOB m cnnpTOB oGme^ c}x)pMynbi: 

RfCCHz-nHalOOR", 

rAeR r = (C m H 2nvp Hal p )H, 

R" = (CH 2 )|H, C(CH 3 ) k H3^; Hal = F, CI; n 
= 2; m = 1 - 3; p = 1 - 2m; I = 1 - 4; k = 2, 

MHM CMeCb 3TMX COeAMHeHMM B 3<|X}X3KTMBHOM 

KonnnecTBe. 
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KoMno3HL4km xnaAarema mo>k6t 6biTb 
npuroTOBneHa npw cneAyiomeM cooTHOiueHMM 
KOMrioHeHTOB, Mac.%: 

noBepxHOCTHO-aKTMBHbiM areHT - 0,001 - 10,0 

XnaAarem- - OcTanbHoe 

KoMno3Mi4Ma xJiaflarem-a MO*eT 
flononHMTenbHO coAepwaTb coeAMHeHMe o6mefi 
4>opMynbi 

H(CF2)2nCH 2 OH ( 

rAe n = 1 - 8, b 3cJxJ>eKTMBH0M kohumbctb©. 

Koivino3HL4MH xnaAareHTa MorceT 6biTb 
npuroTOBJieHa npn cneAywineM cooTHomeHMM 
KOMnoHeHTOB, Mac.%: 

noBepxHOCTHO-aKruBHbiM areHT - 0,001 - 10,0 

flononHWTe/ibHbitf komhohbht - 0,001 - 10,0 

XnaflareHT - OcTanbHoe 

B KaMecTBe cobcTBeHHO x/iaAareHTa 
KOMno3Mi4Mfl coAepwMT no MeHbiuew Mepe oaho 
coeAHHeHwe, Bbi6paHHoe M3 rpynnw, 
BKnKwaJoineCi AMXJiopAM<}rropMeTaH (CF 2 Cl 2 - 
R-12), l.l.l^-TeTpacjDTopaTaH (CH 2 FCF 3 - 
R-134a), MOHOxmpA"*TopMeTaH (CCIF 2 H - 
R-22), AMXJiopMOHo4>TopMeTaH (CCI 2 FH - 
R-21), 1-xnop - 1,1-AH+TOp3TaH (C2CIF2H 3 - 
R-142b), 1,1-AM(t)Top3TaH (CF 2 HCH 3 - 
R-152a), 1,1,1,2-TeTpact)TopxJiop3TaH 
(CF 3 cFCIH - R-124), neHTacfrropsTaH 
(CHF 2 CF 3 - R-125), TpMcfcTopMBTaH (CF 3 H - 

R-23), oKTact>Topi4MKno6yTaH (C 4 F 8 - R-318c), 
oittact>TopnponaH (CF 3 CF 2 CF 3 - R-21 8), 
nponaH (C 3 H 8 - R-290), M3o6yTaH 
(2-MeTiinnponaH -(CH 3 ) 3 CH -R-600a), unw mx 
CMecb. 

KoMno3MMHfl x/iaAareHTa Mo>KeT 
AononHMTenbHO coAeprcaTb aHTMKoppo3MOHHyK> 
npMcaAKy m/mjih cMa3biBatoiHMM areHT 
(naSpMKaHT). 

CyujHOCTb M3o6peTeHM5i 3aicnioHaeTCfl b tom, 
mo 3KcnepnMeHTanbHbiM nyTeM 6binn 
r»OAo6paHbi BbiweyKasaHHbie ^TopopraHnnecKMe 
coeAMHeHun B KanecTBe 

noBepxHocTHo-aKTU BHoro areHTa m mx 
s^K^eKTM BHoe coAep>KaHne b npeAJiaraeMOM 
KOMno3MUMM xnaAareKra, KOTopbie o6pa3yK)T Ha 
Tpymwxca noBepxHOCTflx KOMnpeccopa 
CKonb3Koe m npoHHoe noKpwTMe. 

H3MeHeHne xapaicrepMCTHK noBepxHOCTM 
KOHCTpyKL^noHHbix MaTepManoB, npuMeHJieMbix b 
cocTaBe xonoAHnbHoro ooopyAOBaHMa, cB*3aHo 
c o6pa30BaHneM cjjTopopraHMMecKMX 
BbicoKOMoneKyriflpHbix nneHOK, cxx>6eHHO Ha 
yMacTKax noBepxHocTH, oTJiMMawmMXCfl 
sneicrpoHHOH HeoAHopoAHOCTbK), HanpMMep B 
30Hax Aecj>eKTHoK KpMCTanriHHecKoR CTpyicrypbi, 
KOHMeHTpaTopoB HanpwKeHMtf HT.n. 

TexHunecKHM pe3yribTaT, pea/iM3yeMbifi 
HacTOflU4MM M3o6peTeHneM, 3aKJiK>HaeTCfl b 
npMAaHnn noeepxHocTflM nopuiHeBofi napbi 
KOMnpeccopa aHTMcjspMiqMOHHbix cbomctb m 

nOBblllieHHOM M3HOCOCTOHKOCTM, HTO npMBOAMT K 
nOBblUieHMK) 3CM)eKTMBHOCTM DaOOTbl 

xonoAMfibHoro arperaTa m yMeHbiueHMK) 

3HepronoTpe6neHMfl. 

OTopopraHHHecKMe npon3BOAHbie M3o6yTaHa 

o6u\ev\ (fcopMynw 

Hal C [C (Ri) n (R2)m(OR 3 )p] 2 CF(R-|)|, (OR 3 ) qi 

rae Hal = F, a, Br, I, H, 

R-i = -OCH2(CF 2 CF 2 ) k H, -OCtfWi, 

R 2 = -OCH 2 (CF 2 CF 2 ) k H, -OC k H 2k+ i. 

-0(CH 2 )n CkF2k+1) 

R 3 = -CH 2 (CF 2 CF 2 ) k H, -C k H 2k+ i, 

-(CH 2 ) n C k F 2k 4i, 
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n = 0-3;m = 0-3;p = 0-3;l = 0- 
2;q = 0-2;k = 1-8, 

rionyMaroT nyTeM B3aMMOAeficTBMfl 
nep$Top6y™neHa c cooTBeTCTByioiuMMM 
cxim pTaMM -TenoMepaMM npn 10 - 180°C b 
5 npwcyTCTBUM KaTann3aTopa menoHHoro Tuna npn 
cooTHOUieHUM peareHTOB 1:0,8 - 9:0,1 - 5 
cooTBeTCTBeHHo c nocneAyKHUMM 

ranoHAHpoBaHMeM no uempanbHOMy aTOMy 
yrnepoAa, BbweneHMeM M ohmctkoA ijeneBoro 
10 npoAyKTa. 

CnnpTbi - TenoMepbi ana ocymecTBneHMfl 
3toh peajqHM nonyMaioT o6bNHbiM motoaom 
nyTeM TenoMepn3aiiMM MeTaHona c 

TeTpa43TOp3TMJieHOM B aBTOJOiaBe. 

06pa3yiomyiocfl npn stom CMecb cnwpTOB - 
15 TenoMepoB pazfxenam pa3roHKoii. 

CMHTe3 HOHa3*HDOB MeTaHTpHKapOOHOBOM 

KMcnoTbi HecMMMeTpMMHOM CTpyKTypw o6u4ew 
cbopMynbi 

Hal C [C (R'lR^R'aJltC (R'i R^MO 

20 ( R, 1 R, 2R' 3 )], 

rAe Hal = F, CI, Br, I, H, 
R'i, R'2, R'3 HBnaioTca paAMKanaMM, 
Bbi6paHHbiMM H3 rpynnw, BKnKmaiomefi 

-OC n H 2n+1 , -OCH 2 (CF 2 CF 2 ) n H, 
-0(CH C n F 2n+ i. 

n = 1 - 8, npw ycjioBMM, mto xota 6bi oamh 

R' OTJIHMaeTCfl OT OCTSUIbHblX, OCy^eCTBHfllOT 

nyTeM B3anMOAeficTBMH nep<t)Topn3o6yTMneHa 
co CMecbio cooTBeTCTBytou^MX cnnpTOB 

pa3XlMHHOrO CTpoeHMfl npM COOTHOLUeHMM 

30 peareHTOB 1:9:(2 - 5) m 90 - 150°C c 
nocneAywiHMM BbiAerieHneM i^eneBoro npoAyKja, 
npHHeM KonvmecTBO h xapaKTep 3aMecTMTeneM b 
Monexyne HOHasc^upa onpeAenyiraTcn 
cooTHoiueHMeM cnnpTOB pa3nMMHoro cTpoeHun. 
llpMBeAeHHbie npHMepw cnHTe3a 

35 ct>TOpOpraHMHeCKWX nOBepXHOCTHO-aKTMBHbOC 

coeAHHeHMM (areHTOB) hmkomm o5pa30M He 
orpaHHwuBatOT Bcex ocrajibHbix B03M0>KHbix 
BapwaHTOB mx nonyneHMfl, Kax npflMbix m 
npoMe)xyTOMHbix, TaK m KocseHHbK, a 
nnnKx:TpMpy»OT Tonbxo HeKOTopwe M3 
40 B03MO)KHbix nyTew mx nonyneHMfl. 

CymHOCTb n3o6peTeHM« no«CH?ieTc« 
npMMepaMM KOHKpeTHoro BbinonHeHMfl. 

FlepeMeHb ncnonb30BaHHbix 
noBepxHocTHo-aKTMBHbix areHTOB Ha ocHOBe 
45 npoM3BOAHbix M3o6yTaHa npMBeAeH b Ta6nMi4e 1 . 

B Ta6nMue 2 npMBeAeH nepeneHb 

HCnonb30BaHHblX nOBepXHOCTHO-aKTMBHbDC 
areHTOB HOHa3(})MpOB MeTaHTpMKapOOHOBOfi 
KMCnOTU HeCHMMGTpMM HOM CTpyKTypbl. 

B Ta6nMqe 3 npMBeAeH nepeneHb 

50 MCnOJlb30BaHHbDC nOBepXHOCTHO - aKTMBHbK 

areHTOB Ha ocHOBe npoM3BOAHbix 
ranoMAMDOBaHHbix scfwpoB (})Topone<t)MHOB m 

CnMpTOB. 

B KaMecTBe AononHMTenbHbix KOMnoneHTOB 
(AononHMTenbHbix noeepxHOCTHO - aKTMBHbix 
55 areHTOB) Ha ocHOBe dpTopMpoBaHHbK cnMpTOB 

6bUlM B3HTW COeAMHeHM*, 3aUJMCt)pOBaHHbie K3K 

M18 - M20, rAe M18 - 3TO HfCF^C^OH npM n 
= 1; M19 - to Ke npM n = 5; M20 - to *e npM 
n = 8. 

6Q BwiuenepeHMcneHHbie b Ta6nMijax 1-3 
XMMMHecKMe cceAMHeHMfl nonynanM o6bNHbiMM 
npMeMaMM xMMMMecKoro cMHTe3a. 

npMBeAeHHbie b npMMepax KOHKpeTHbie 
KOMno3MMMM nojiyHanM npocTbiM cMeaiMBaHMeM 

MCXOAHbJX KOMnOHeHTOB. 

npMMep 1 

BbUiM npoBeAeHbi ncnbiTaHMfl 
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)Kene3HOflopo>KHOM xonoflMJibHO-HarpeBaTenbHOfi 

/CT3H0BKM BP-1M C l4CnOJlb30BaHkieM 

KOMno3Mi4MM, coAepacameM 95,5% (65% R18 + 
30% R142b + 5% R21) m 0,5% 
noBepxHOCTHO-a ktm bhoto arehrra, Luuqbp - M5. 
TeMnepaTypa OKpyKatoujero BoaAyxa 
cooTBeTCTBOBana 26°C. yciaHOBKa 
ncnbiTbiBanacb Ha pe>KMMe oxnayweHM BOSAyxa 
BHyrpw rpy30Boro noMetu,eHMfl BaroHa flo +5°C. 

ripn wcnonb30BaHMM KOMno3ML4MM xnaAareHTa 
(65% R18 + 30% R142b + 5% R21) 6e3 
noBepxHcxjTHO-aiaviBHoro areHTa noTpe6nfleMafl 

MOlUHOCTb yCTaHOBKM BP-1M COOTBeTCTBOBBJia 

23,4 kBt. npn ncnonb30BaHnn KOMno3Mi4MM 
x/iaflareHTa c Ao6aBKofi M5 noTpe6n«eMaa 
MOi^HOCTb yMeHbLunnacb Ha 10% m 
cooTBeTCTBOBaxia 21,0 kBt. 

npMMepbi 2-31 npMBeaeHbi b Ta6nnqe 4. 

Kax BMflHO M3 stom ia6mi\b\ t npejyiaraeMbie 

KOMH03MI4HH n03BOJlflK)T CyLl^eCTBeHHO CHM3MTb 

pacxofl 3Jieiapo3HeprMM 6e3 M3MeHeHMfl 

KOHCTpyKl^MM XOnOflUDbHMKOB. 

OopMy/ia n3o6peTeHkm: 

1. KoMno3MqnH p coAepwama* xnaAareHT m 
noBepxHocTHO-aKTMBHbifi areHT, OTnvmajoLnaflcn 

TQM, MTO B KaMeCTBB nOBepXHOCTHO-aKTWBHOro 

areHTa OHa coAepacMT no MeHbiueM Mepe oaho 
npon3BOflHoe M3o6yTaHa c 

ranoreHcoflepwauiMMH opraHMMecKviMM 
3aMecTHTen^Mn o6u\eti qtopMynbi 

HalC[C(R 1 ) n (R 2 ) m (OR 3 ) p ]2CF(R 1 ),(OR3) q , 

rne Hal = F, CI, Br, I, H; 

Ri = -OCH2(CF 2 CF2)kH, -OCkH 2k+ i; 

R 2 = -OCH2(CF2CF2)kH, -OC k H2k+i, 
-0(CH 2 )n Ck F 2k+1 ; 

R 3 = -CH 2 (CF 2 CF 2 )| C H, -CkH2k+1i 
-(CH 2 ) n C k F2k+i; 

n = 0 - 3; 

m = 0 - 3; 

1 = 0-2; 

q = 0-2; 

k = 1 - 8; 

p = 0-3, 

B 3Cfxf>eKTMBH0M KOJIUMGCTBS. 

2. KoMno3WL4Hfl no n.1, OTnMHaKJLna*c5i TeM, 
mto OHa coflep>KMT cneAyioujee cooTHOiueHne 
KOMnoHBHTOB, Mac.%: 

noBepxHocTHO-aKTHBHbiM areHT - 0,001 - 10,0 
XnaAareHT - OcTanbHoe 

3. KoMno3Mi^Mfl no n.1, oTnMMaioLnaflcn TeM, 
hto OHa AononHMTenbHO coAepaoiT coeAMHeHMe 
o6LnePi cfcopMynbi 

H(CF2)2nCH 2 OH, 
rAe n = 1 - 8, 

b 34xf)etcrnBHOM KonkiMecTBe. 

4. KoMno3nmifl no n.3, OTnMMaiomancsi TeM, 
mto OHa coAepaoiT cneAyK)LL|ee cooTHOiueHMe 
KOMnoHeHTOB, Mac.%: 

noBepXHOCTHO-axTMBHbiM areHT - 0,001 - 10,0 
flononHMTenbHwti KOMnoHeHT - 0,001 - 10,0 
XnaAareHT - OcTanbHoe 

5. KoMno3ML^nfl no n.1, OTnMMaiou^aflCfl TeM, 
mto b KaMecTBe xnaAareHTa OHa coAepaoiT no 
MeHbiueM Mepe oaho coenMHeHwe, Bbi6paHHoe M3 
rpynnbi, BKniOHatoLneM A^xnopAnqbTopMeTaH, 
1,1,1 ,2-TeTpaqVrop3TaH, 
MOHOX^opAMqbTopMeTaH, 
AMxnopMOHoqVropMeTaH, 

1 -XnOD- 1 , 1 -AM0TOD3TaH t 1 , 1 -A^CpTOpSTaH, 

1,1, 1 ,2-TeTpact>Topxnop3TaH, neHTaqVropsTaH, 
TpnqbTopMeTaH, OKTa4>Topi4HKno6yTaH, 
OKTaqbTopnponaH, nponaH, M3o6yTaH unw mx 

CMBCb. 



6. KoMno3Mi_ina no n.5, OTHMMajoLnaflc* TeM, 
mto b KaMecTBe xnaAareHTa OHa coAepaoiT cMecb 
AMxnopMOHoqbTopMeTaHa, 
MOHoxnopAnqbTopMeTaHa m 

1 -xnop- 1 , 1 -AM(J)Top3TaHa npn cnefly K>meM 
5 cooTHoiueHMM KOMnoHeHTOB, Mac.%: 
fluxnopMOHoq^TOpMeTaH - 0 - 6 
MoHoxnopAM4>TopMeTaH - 60 - 75 
1 -Xnop- 1 , 1 -AncJ)Top3TaH - OcranbHoe 

7. KoMno3MMiifl, coAepMOinafl xnaAareHT m 
1Q noBepxHOCTHO-aKTM bh biM areHT, OTnMMarcmanca 

TeM, mto b KanecTBe noBepxHOCTHO-aKTMBHoro 
areHTa OHa coAep>KMT no MeHbiuefi Mepe oaho 
coeAHHeHMe HOHasqbupa MeTaHTpMKapcoHOBoft 
KMcnoTbi HecuMMeTpuMHoft crpyKTypbi g6u\&a 
qbopMynw 
15 HalCtCtR'iR^R'a)] 

tqR^R'zRWCfR'iR'aR'a)], 

rAe Hal = F, CI, Br, I, H, ' 

R'l R 2 i R3 *BronoTcn paAHKanaMn, 
Bbi6paHHbiMM M3 rpynnbi, BWDonatOLAeft 
20 -OO n H2n,1 . -OCH2(CF 2 CF2)nH, 

-0(CH2)nC n F 2 n + i, we n = 1 - 8, npn 

yen OB MM, MTO XOTfl 6w oam h R* OTnMMaeTCfl ot 
OCTa/lbHbDC, 

B 3<tXj)eKTMBHOM KOnMMeCTBe. 

8. KoMno3MMMfl no n.7, OTnMMaJomaflcs TeM, 
25 mto OHa coAepacMT cneAyfou^ee cooTHomeHMe 

KOMnoHeHTOB, Mac.%: 

noBepxHOCTHO-aKTMBHbiM areHT - 0,001 - 10,0 
XnaAareHT - OcTanbHoe 

9. KoMno3ML4MH no n.8, OTnMMaKDmaflCfl TeM, 
3Q mto OHa AononHMTenbHO coAep>KMT coeAMHeHMe 

o6u^eM qbopMynbi 
H(CF 2 ) 2 nCH 2 OH, 
tab n = 1 - 8, 

B SCjxfceKTMBHOM KonMMecTBe. 

10. KoMno3Mi4Mfl no n.9, OTnuMaKn^a^cs TeM, 
35 mto OHa coAepacMT cneAyioi^ee cooTHOiueHMe 

KOMnoHeHTOB, Mac.%: 

noBepxHOCTHO-aKTMBHbiM areHT - 0,001 - 10,0 
flononHMTenbHbifl KOMnoHem* - 0,001 - 10,0 
XnaAareHT - OcTanbHoe 

11. KoMno3Mi4Mfl no n.7, OTnMMaromaacfl TeM, 
40 q T0 b KaMecTBe xnaAareHTa OHa coAep>KMT no 

MeHbiueM Mepe oaho coeAMHeHMe, Bw6paHHoe M3 
rpynnbi, BKmoMatou^eM A^ixnopAMqbTopMeTaH, 
1,1,1 ,2-TeTpaqbTop3TaH, 
MOHOxnopAMqbTOpMeTaH, 

AMXnOpMOH04>TOpM6TaH , 

1 -xnop-1 , 1 -AMc{)Top3TaH, 1 , 1 -AMqbTopaTaH, 
1,1,1, 2-T6TpaqbTopx/iop3TaH, neHTa^TopaTaH, 
TpMqbTopMeTaH, OKract3TOpL^MKno6yTaH, 
OKTaqbTopnponaH, nponaH, M3o6yTaH MnM mx 
CMecb. 

qq 12. KoMno3MLiMfl no n.11, OTnMMaK)LL(ancfl 
TeM, mto b KanecTBe xnaAareHTa OHa coflepKUT 
CMecb Anx/iopMOHoqbTopMeTaHa, MOHOxnop 
AMqbTopMeTawa m 1-xnop-1,1-AH(t>Top3TaHa npM 
cneAyiomeM cooTHoiueHMM KOMnoHeHTOB, Mac.%: 

flMXJiopMOHoqbTopMeTaH - 0 - 6 
55 MoHOxnopAM(j)TOpMeTaH - 60 - 75 

1 -Xnop-1, 1-AM<}>Top3TaH - OcTanbHoe 

13. KoMnosMLjMfl, coAep^Kaman xnaAareHT m 
noBepxHOCTHO-aKTMBHbiM areHT, OTnMMaioi^aflCfl 
TeM, mto b KanecTBe noBepxHOCTHo-aKTMBHoro 
areHTa OHa coAepwMT no MeHbiueM Mepe oaho 
60 npoM3BOAHoe ranoMAMpoBaHHbix 34>mdob 
4>Topone4>HHOB m cnMpTOB o6u^eM qbopwynw 

RfC(H2^Halk)OR", 

tab R, = (C m H 2 m-pHalp)H; 

R" = (CH2),H, C(CH3) k H3_ k ; 

Hal = F, CI; 

n = 2; 
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m = 1 - 3; 
p = 1 - 2m; 
I = 1 - 4; k = 2, 

B 3CtKj5eKTMBHOM K0J1MM6CTB6. 

14. KoMno3HMMfl no n. 13, OTnMHaioiiiaflCfl 
TeM, hto OHa coflep>KHT cjieflyjoinee 

COOTHOUJ6HMG KOMrtOHBHTOB, Mac.%: 

noBepxHocTHO-aKTHBHbiM areHT - 0,001 - 10,0 
XnaflareHT - OcTanbHoe 

15. KoMno3M!_in$i no n.13, OTnHHafoujaflCfl 

TeM, HTO OHa flOnOHHMTe/lbHO COflepWMT 

coeflHHeHMe o6u\eu cfopMynw 
H(CF2) 2n CH 2 OH, 
rflen = 1- 8, 

B 3CjX})eKTMBHOM KOHMMeCTBe. 

16. KoMno3nnnn no n. 15, OTnwHaKHflaflCfl 
TeM, hto OHa coflep>KMT c/ieflyKDi^ee 
cooTHOUjeHkie KOMnoHeHTOB, wac.%: 

noBepxHocTHo-aiaMBHbiM areHT - 0,001 - 10,0 
flononHMTeribHbJM KOMnoHeHT- 0,001 - 10,0 
XnaflareHT - OcTanbHoe 

17. KoMno3ML4Mfl no n.13, OT/iimaiou^aflCfl 
TeM, hto b KanecTBe xnaflareHTa OHa coflep>KMT 
no MeHbwefi Mepe OflHO coeflHHeHMe, 
Bbi6paHHoe M3 rpynnw, BKntOHafomefi 
AUxnopAMC^TopMeTaH, 1,1,1 ,2-TeTpacf>Top3TaH, 
MOHOxnopAki<J)TopMeTaH, 
AnxnopMOHO<t)TopMeTaH, 

1 -XHOp- 1 , 1 -flMC{)TOp3TaH, 1 , 1 -flH<t)TOp3TaH, 

1,1,1 ,2-TeTpaqbTopxnop3TaH, neHTacJn-opsTaH, 
Tpnc(5TopMeTaH, OKTa<fcTopL4HKno6yTaH, 
ojaacjDTopnponaH, nponaH, M3o6yTaH nnii nx 
cMecb. 

18. KoMno3ni4Mfl no n.17 p OTnuHatomaacfl 
TeM, hto b KaHecTBe xnaflareHTa ona coflepaoiT 
CMecb AkixnopMOHo4>TopMeTaHa, 
MOHOxnopflMqbTopMeTaHa m 

1 -x/iop- 1 , 1 -flwqbTOpsTaHa npw cneflyjoifleM 

COOTHOLUeHUM KOMnOHSHTOB, MaC.%! 

flnxnopMOHO<j)TopMeTaH - 0 - 6 
MoHOxnopflMc})TOpMeTaH - 60 - 75 
1 -Xriop-1 , 1 -fluc^TopoTaH - OcTaribHoe 

19. KoMno3ML4HP, coflepwama* XnaflareHT n 
noBepxHocTHO-aKTMBHbiw areHT, OTntmaioujaflCfl 
TeM, hto b KanecTBe noBepxHOCTHO-axn/iBHoro 
areHTa OHa coflepxaiT cwecb npon3BOflHoro 
H3o6yTana c ranoreHCOAep>Kai4HMM 
opraHMHecKMMH 3aMecTMTenflMM o6Lflefi 
cjiopMynu 

HaiqCCR^nCR^^OR^plzCFCR^KORa^, 

rfle Hal = F, CI, Br, I, H; 

R 1 = -OCH2(CF2CF2)kH, -OCkH2K+i; 

R 2 = -OCH2(CF2CF2)kH, -OCkhfek+i. 

-°( CH 2)nC k F 2kt1 ; 

R3 - -CH2(CF2CF2)kH, -CkH2k+i. 
"(CH 2)nCkF2k+lI 

n = 0-3; 
m = 0 - 3; 
1 = 0-2; 
q = 0 - 2; 
k = 1 -8; 
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P = 0 - 3, 

HOHaaqbupa MeTaHTpn Kap6oHOBofi KiicnoTbi 
HecuMMeTpwHHOM CTpyKTypbi oSmefi qbopMynu 

HaiqCCR'iR^R's)] 
[C(R' 1 R , 2 R 3 )nC(R' 1 R'2R , 3)] > 

rfle Hal = F, CI, Br, I, H, ' 

R'1. R'2. R3 flBnnioTCfi paflMKanaMM, 
Bbi6paHHbiMH M3 rpynnbi, BiaiiOHatOLi^eM 

-OC n H2n + 1,-OCH2(CF 2 CF2)nH, 

-0(CH2)nCnF 2 n + i, rfle n = 1 - 8, npn 

ycnOBHM, HTO XOTfl 6bl OflMH R' OTJIMHaeTCfl OT 
OCTa/lbHblX, 

m npoM3BOAHoro ranOMAMDOBaHHblX 3<}>HpOB 
4>Topnect)MHOB n cnwpTOB ooujefi (JxDpwynu 

RfC(H 2 . n Halk)OR", 

tab R f = (C m H 2rrV pHalp)H; 

R" = (CH2),H, C(CH3) k H3. k ; 

Hal = F, CI; 

n = 2; 

m = 1 - 3; 

p = 1-2; 

1 = 1 -4;k=2 

20. KoMno3Mi4Mfl no n. 19, OTnwnaioiflaflCfl 
TeM, hto OHa coAep>KMT cneflytoLflee 
cooTHOiueHMe KOMnoHeHTOB, Mac.%: 

noBepxHOCTHO-aKTMBHbiM areHT - 0,001 - 10,0 
XnaflareHT - OcTanbHoe 

21. KoMno3ML^Mfl no n.19, OTnHHaioiflaacfl 
TeM, hto OHa AononHiiTeribHO coflep>KHT 
coeflMHeHkie o6meM cfxDpMynw 

H(CF2) 2 nCH 2 OH, 
rfle n = 1 - 8, 

B 3C{x})eKTHBH0M KonkNecTBe. 

22. KoMno3Mi4Mfl no n. 21, OTnMHaiomaflCfl 
TeM, hto OHa coAepwMT cneAywinee 
cooTHOiueHiie KOMnoHeHTOB, Mac.%: 

noBepxHOCTHo-aKTMBHbiM areHT - 0,001 - 10,0 
flononHMTenbHWM KOMnoHeHT - 0,001 - 10,0 
XnaflareHT - OcTanbHoe 

23. KoMno3Mt^M« no n.19, oTnwHaiou^ancfl 
TeM, hto b KanecTBe xnaflareHTa OHa coflepacHT 
no MeHbiueft Mepe OflHO coeflMHeHne, 
Bbi6paHHoe H3 rpynnbi, BicnjoHajOLfleM 
flMxnopqbTopMeTaH, 1,1,1 ,2-TeTpac})TOp3TaH, 
MOHoxnopflMqbTopMeTaH, 
flnxnopMOHOcj>TopMeTaH, 

1 -XnOp-1 , 1 -flHC})TOp3TaH, 1 , 1 -flMCf)TOp3TaH, 

1,1,1 ,2-TeTpacj5Topxnop3TaH, neHTaqbTopsTan, 
Tpncj5TopMeTaH, OKrac^TopmiKnoeyTaH, 
OKTacJrropnponaH, nponaH, M3o6yTaH nm wx 

24. KoMno3ML4Mfl no n.23, OTnimatomaflCfl 
TeM, hto b KanecTBe xnaflareHTa OHa coflep>KHT 
CMecb flnxnopMOHoct)TopMeTaHa, 
MOHOxnopflMqbTopMeTaHa m 

1 -xnop- 1 , 1 -flnqbT0p3TaHa npn cneflyioifleM 

cooTHoujeHMM KOMnoHeHTOB, Mac.%: 
fluxnopMOHoqbTopMeTaH - 0 - 6 
MoHOxnopflnqbTopMeTaH - 60 - 75 
1-Xnop-1,1-flnc})Top3TaH - OcTanbHoe 
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